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OOMHLEnra &PEGEFICATION 
Process of cum<# Tool for Esp&m&ig Tralbe Emtlk 



We, Babcocx & Wducos Limited, a 
British Company, of Babccck House, Farring- 
dxrn. Street, tjddon, E.C4, do hsc&y declare 
the in volition, fflnmrTrrmipttsd by DjwJTSCHB 
Babcoct & wilcoh Dampfkhsselwebeb 
A/G, a German Oaiipany, of Cterhausenj, 
Rhfceiand, Germany), for which to (pray rfal 
apaterrtmaybegndfedifiO'iis, and the method 
by which it fa ta "be performed &> be pardon- 
toy desccfeed fa end toy the ^Stowing rtate- 
ment:-*- 

The present inventmn relates to a process 
of and tool for eapandfag tube earis, applies- . 
abb for exmple tot the ffttarhme^ of water 
tubes to the s torm and 'water drum of a water 
tube boiler. 

It is common practice to secure the ends 
of mter tubes to a fcoifer drum by* fitting 
ecch mbe end within a tribe hole in the dram 
and then expanding piratically the tribe end 
within die tube hde, so qjhat it remains firmly 
in contact with tits -wnfi o£ the ho3e to provide 
a fluid-tight Joint, in order to improve the 
resistance tf> the qpndency of the fake, when 
the boSer is b use, to ptuVout of the dram, 
•the part of the tnbe projecting into the drum 
is often belled out, 

Several different methods of obtaining the 
desired expansion have been* used. According 
to <me method* a tool is used which includes 
a conical mandrel about which axe spaced 
three corresponding tapered raflets, the tool 
being inserted in the tube end to be expanded 
with the ends of tfet mandrej co-nxial with 
tube end and the mandrel bong fed into the 
take independently of fits sdHexs so that die 
ruBers are displaced outwanHy into contact 
with the inner surface of the tribe. The man- 
drel is then continuously rotated and the rol- 
krs ate forced outwardly to expand the tnbe 
end and at $he same time roll p rogress iv ely 
sound and; into the tnbe. It has been, found 
that with this method of eapandmg there is a 
tenden c y for each point of doe tube waQ, after 
each passage of a rofte has caused an expan- 
sion, to spring bade elastscaBy and thereby 
considerably reduce the contact pressure be- 



tweea the tube waE and the wafi of the tube 
hole. iPurthermore, the structure of the fame 
metal is affected, the mefcal (becoming hardened 
by the alternating load. 

According to a second rather similar 
method, the tube is expanded by a tod having 
a tiered mandrel and ro&em in which the 
mandrel and the jsd&ts rotate and move out** 
wandry towards nhe end of the tube during- 



According to a third method, a mandrel 
with a warMng surface having a diameter 
sligjhliy greater man she inside diameter <tf the 
tube is driven into die (tube (end, so emandar^g: 
the tube as it moves into it Tins niemod has 
certain practical difficulties when applied 
fang thhti tubes, which tend to barney and. 
dbe removal of the mandrel from jhe/ffiBe, 
after the ©qwnding operation often gives muchV 
trouble. .^/*tr.. 

An jcfofcct of she present hrven^^fiu^' 
provision of an improved memc^^^SSrlSoT 
for expanding tnbe ends. 

The invention: includes the process j tejfffe 
ft ftrc irfag of a tube end withm a tube note^a* 
a tube plate, which comprises expaldihg a 
part of the tube into fiuid-tight cnnt&crwjthL 
the waB of the tube hole by jgie foficffiJeT 
puHing-out of a tnbe ggpanrffrg ;msBtSxr ; 
through die said part of the tube end and 
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j as a consequence of $he pnOing- 

out eff ectmg befling of the month of the free 
end of die tnbe onto contact with the face 
cf tice tube pkte. 

Hie invention also includes a tube end ex- 
panding tool sufrahfe for the ^p^tn g of a 
fame end within a tnbe hole in a tnbe plate 
in which wstjhdrawal means are provided for 
the forcible puHing-out from ftw gjfe the ■tube 
end of tube expanding means adapted during 
withdrawal to expand the part of die uibe 
within the tube hole, and the withdrawal 
means are arranged during withd r aw al to 
operate belling means which effect belting of 
the free end cf the tube. 

The invention will now be descr&ed, by 
way of example, with reference to the accon*- 
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panying partly diagramma tic drawings, in ao engage die boss 33 and are 80 
which:-- f _ _ shaped ar their inward ends that they 

Figure 1 is a sectional side elevation; of the restrain rearward movement <af the shoulder 
forward end only of a tool for expanding and 34 past the plungers only unt& the axial force 
5 befiing tube ends arranged to operate on a on the stop 30 exceeds some predetermined 70 
tubs end that extends through a take plate; value. - 

and Also mounted on the body part 11 is a 

Figure 2 is a view similar to Figure 1 but circular row of eight tube end belling ele- 
wxth the working parts in a different operat- meats 40 so guided la the body part 11 as 
10 ing position. ^ to be capaWe of radial movement only and 75 

In sjhe drawings, a tube 1 extends through, biassed by springs such as springs 41 inwardly 
a tube hole 2 in a tube plate 3 with its inner into g ngagwwn* with the stop 30. The inner 
end 4 projecting beyond the inner race 5 of aide of each element 40 is provided with an 
the tube piste to a distance equal to about inclined surface 42 comrdernenrary to the 
15 twice the wail thickness of jjfce tube. The tool, flared forward part 32 of the stop 30 so that 80 
indicated generally by 10, mdndes a forward as the part 32 moves rearwagdry past the ek- 
body part 11 terminating in a bearing surface "nrenrs 40 they axe moved outwards in a radial 
12 which, when the Tnannue 2a in use, is held direction. Each ^m ent 40 is formed with a 
finruy against the part of tube plate inner forwaruTy extending tongue 44 arranged to 
20 face 5 which surrounds the tube end 4. A extend within the tube end 4 bat of such 85 
anandrel 14 mounted in the body pan 11 ex- length that its forward end is spaced from 
tends axiafiy beyond die bearing surface 12 the tube plate face 5 by a distance somewhat 
and at the crarmiencement of the expanding greater than the thickness of the wall of the 
operation, lies in the initial position shown tube 1. 
25 in "Figure 1 in which ft extends into the tube To carry out the expanding operation, the 90 
1 (Do a point beyond the tube plate 3. At its tool 10 is brought into position opposite the 
inward or forward end the mandrel 14 is tube end to be expanded and the mandrel 
formed with an enlargement or head 15 ad* 14 inserted into the tube to the position shown 
joining a part 16 that tapers rearwardry to a in Kgure 1, so that the bearing surface 12 
'W-.-ctfumed part 17 beyond which a part 18 engages the tube plate face 5, the atop 30 95 
_, jg-Jthe- mandrel is screvMhreaded Into an bemg set with fts shoulder 34 forwarder of 
•operating rod 19 which is coupled to the pis- the plungers 36, the expanding members 21 
ton of an hydraulic power device (not shown), being towards the rearward end of the tapered 
-i-. :* Ajigssap- of four cornplementary expanding part 16 of the mandrel 14 and the rearmost 
35 ... rnembers 21 are sJicUfcly mounted on the pair mf die members 21 being in contact with 100 . 
-papered -mandrel past 16 and may be moved the forward end of the stop 30. 
-fr^feddtoed position shown m Figure 2, The mandrel 14 is now drawn rearwardly 
. .i ^£a~^uch atigned parts thereof form a coan- . through the tool body part 11 by operation 
..._z^3fete xth^iilae ture eiroudm^ surface 22> to of the hydraulic power device so that the ex- 
40^a daggered position shown m Tignre 1 hi panding members 21, which are held against 105 
-srf jffli o ne apposed pair of the members 21 axial movement with tjhe mandrel 14 by the 
ig-ttffs et rearwardjy of $e other pair so that stop 30, are caused to move outwardjy into 
^^g^pverali radios of each member is reduced, contact with and to expand the part of tube 
.1^ four members 21 are frefe together and 1 which lies immediately outside the cube 
45 to the mandrel by a helical spring 24 that plate 3- As this takes place the forward pair 110 
encircles part-cyifojirical sections 25 of the if the members 21 move slightly rearwardly 
four members. into alignment with ihe other pair <of the mem- 

\ SHtfaMy mounted on the cylindrical part bers 2L 

17 of die mandrel is a movable stop 30 in Once die head 15 of the mandrel 14 comes 

50 the form of a $ube length having a cylindrical into contact with the expanding members 21 115 
rearward portion 31 which is © sSdmg A* on fence & transmitted diractly from the mandrel 
the nsmdr^ part 17 and & flared toward to the stop, which is erased to move in a rear- 
part 32 of such dimrtetrr at its forward end ward direction so that the plungers 36 of the 
that it engages* the two rearmost expanding catch means ride over the shoulder 34. The 

55 members 21 when they are at the renrward expanding members 21 and the stop 30~move 120 
end of the tapered part 16 of the mandreL rearwardly with the mandreL $jbe members 21 
Secured to the rearward end of the portion effecting progressive expanding of the part of 
31 is & boss 3£ formed with a tirenmferen- the tube 1 which Hes within the tube plate 3. 
dairy extending radial shoulder 34 tfrat faces As the members 21 approach the inner race 

GO rearwardly of the mandreL Mounted on njbe 5 of die tube pteoe 3 the flared part 32 of 125 
body part 11 ®e catch means in the form the stop member 30 engages the inclined sur- 
eff four pkmgprs such as the plungers 36 so faces 42 upon the eight belling elements 40 
arranged as to be sHdabte radaaHy and being and causes those elements to move outwardly 
biassed inwardly by springs such as radially so that their tongues 44 engage and 

65 springs 37. These phmgers ore arranged bell outwardly the projecting inner end 4 of 130 
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*he take 1. This beHng operation eads when 
the tiibe expanding surface 22 comes into con- 
tact with the forward jwrt of £he surfaces 42, 
whereupon, rearward (movement of the mandrel 
oeiatTO to idie tool 10 is jwsitfcre&y checked. 

The tool 10 as now removed from ahe 
finished tribe, the mandrel returned $o its far- 
ward position, the tribe expandnig elements 
21dH alon§ the tapped part 16 to qfreir 
rearward positions, and the s&op 30 restored 
to 4b forward position* Hie tool may them 
be e^plied tothe cm tribe i|p (be laspanderiY 
The machine described Is adapted to act 

To a (preselected size of ttfee, ^he diameter 
the CT^mnding omffece 22 (being appro- 
priatEiy mated to $ie mternal diameter ©f ths 
rebel Jf desired the head 15 of the mandrel 
may be cnade adgnsisMe ariahV «af the mandrel 
Hjittheasea^asaat^ 
movement of the eapanomg member innwy 
of Che topesed part of the cnandsd to detest 
mbe the ^Gfectfce diameter of the esraading 
imanbers daring the (Standing (operatooaj, am£ 
the [portion of die etop (being e^nstabb per* 
mits variation that effective dtesne&.TOos 
the head IS is asiafly adJttosMe, it & advaa- 
t agew» to adopt a pistons-ring shaped, over- 
lapping design for the espandmg members. 
What reclaim fa:— 

1. Process for saooring of s $ube end 
whhns a tribe hoie in she tote plate, wbfcb 
comprises expanding a part of the tnbe into 
fid&4gjit contact with the of the tube 
hole by the forc&fe pnHingHuat of a tribe ex.- 

33 panding member tfmnigh the said part of 
the tnbe end ahndtaneonsfy as a conseqnsoce 
of the poflin#4mt effecting IbeJHng of the 
motah of the free cad of tae tribe Into oanr- 
tact <?3ith tie (face of &e $£be plate, 

2. A tribe end expanding tool snitalbfe for 
the ggpnro^ng dt a (tribe end qrfthin taifcube 
hol e in a^ tobeylate, wherein ^thdWal means 
aie ©rovidedl &r the foocfisfe pnHm&oiit from 
w &e tribe end <of tribe <espanamg means 
adapted daring wWnbawaS to expand the part 
of the Grihe within tthe tribe hole, and die 
< whhdrcwal means axe arranged* dnrmg with- 
drawal to operate (beffibg means t 5?Mch effe ct 
(beffing o£ ifea ftee end of s&e tribe. 

3. A tool cs dalmed is Claim 2, «wherein 
the feeing (means comprise a areolar sw of 
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tnbe «nd engaging dements which ore 
arranged to movie radially oatwardty upoa 
withdrawal of the expmding means and 
so effect Wing of the tobe end! . 

4. A tool as claimed b Qaim 3-, wherein 
the tube expanding means include a plurality 
of expanding members sfijtsed about the peri- 
phery of a tapered part of the length of a 
unandxel which is inserteMe asiaDy into die 
tribe to be espan«fcd end fanns part of the 
withdrawn} means, stop means are arranged 
to He within? the tobe (be expanded at a 
forward init i a l position, catch means are 
arranged os> restrain outward movement of die 
atop meaas from the initial position unless 
tite ci^wsrd force m fte stop means esioeeds 
a predetemiined ^ake, the 8top means Q>emg 
arranged to sestraio outward axial (movement 
of ofee said memlbess trpoa outward (movement 
of the mandrefc on3y mi& the fence eaerted 
<czcx>2ds the pi?dftmnirced ^atee, and jhe tube 
end ea^agi^ c&ments nsce arranged for en- 
gagement lby inclined snrfaoas or the stop 
means whud>y vgm the mandsel moving the 
ex panding means and thns die stop gneans? in 
am OTCward direction through an ap pi t ^uia te 
cSstanoe a part of $e ^&e that esteara Ibeyond 
tube plate fa engaged and (belled vat by 
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5. A upcj as claimed in Oaim 4, whsem 
the €SDan djng menfeas are held In dose con?- 
tact with qjfce tapered part of the mandrcB by 
a cirenmscrfbdng sprinff. 4 
6 m A tool as dasr^ in <Mm 4 or Oak* 
5, herein a ssop prtm&d m die mandrel is 
adapted by Ihilnng (movement of the expands, 
ing members oxiafly of the tapered pasg of 
the mamixel to detezmhie the efEective dia- 
meter *iof the €spand&ig ansnters daring die 
e xpanding operation, and the pos&on of the 
stop is sdjnstcble to permit "variation 1 of than 
effective diameter.. 

7. A ta&e earf g * g p flt y*fag tool arranged and) 
adapted to ogerate mibstan$iafiy ^ described 
hereh&d&are <mt3ixe£eraice to, andoons^mcted 
sttbstentjally as cim^jn 2a, the 
drawings, 

5^ the Applicants, 

■A. Cw SRIia^ 
Ozartaed SFat^t AgeswL 
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